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Abstract: In order to find out the association of morphological traits imparting resistance toward the tested
insect pest of cotton, an experiment was carried out at Cotton Research Institute, Faisalabad. Treatments
consisted of six cultivars of cotton including RH-510, CIM-1100, PB-899, FH-324, Lalazar and FH-146. Insect pest
population per leaf was statistically different from each other; however Jassid, thrips and whitefly were more
abundant on Non bt variety CIM-496 as compared with other tested cultivars of cotton. Correlation coefficient
values exhibited that plant height exerted negative effect on thrips but positive on whitefly and jassid,
Intermodal distance caused positive effect on thrips but negative on whitefly and jassid. Leaf area and
nectarines exerted positive impact on thrips, whitefly and jassid density. Gossypol glands had negative effect
on whitefly, jassid and on thrips. The pH exerted positive effect on thrips and jassid but induced negative effect
on whitefly, however trichomes had negative effect both on jassid and thrips but positive effect on whitefly.
It is clear from the results that morphological traits play an important role in imparting resistance against
sucking insect pest of cotton.
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INTRODUCTION resistance host to insect pests, by suppressing the pest

Cotton (Gossypium hirsutum L.) is grown more than modified by manipulating the genes for the characters like
an area of 3 million hectares which have a normal frego bract, nectariless, high gossypol secretions, okra
production of 633 kg of cotton fur per hectare within leaf type and hairiness [4, 5, 13]. Rahman [18] recognized
Pakistan [3], much lower as compared to many other DNA markers for frego bract, nectariless, hairiness and
cotton growing countries of the world. Among these reported that these traits are uncomplicated in inheritance
factors,  insect  pests  are  the most important which and can be easily changeable. The integration of these
causes losses in the quantity as well as quality of cotton. morphological traits related to insect resistance will help
The losses of 30 to 40%, 16-54% [7], 40-50% and 1.12 to lessen the pesticide load without disturbing the
million bales in 1999-2000, Ahmad [1] have been reported advantageous genetic combinations [17]. Keeping in view
during different years under different combinations of the importance of morphological traits of some advanced
conditions. Williams [21] reported a loss of 7.66% due to cultivars of cotton the present experiment was conducted
insect pests to US cotton. The losses due to insect pests at Cotton Research Institute, Faisalabad.
are reported to be 16.1% on an overall basis in the world
[2]. MATERIALS AND METHODS

There are many pest resistant morphological traits in
cotton such as frego bract, nectariless, okra leaf, The  study  was  conducted  in   the  experimental
trichomes and gossypol glands etc., which are naturally area  of Cotton  Research  Institute,   during  2014.
occurring [13, 4]. These qualities make the cotton plant as Earthen pots of 15 x30 cm were  filled  with  sand,  silt  and

population [17]. Insect resistant cotton varieties can be
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clay (3:2:1 part respectively). Potted plants from six Nectaries per Leaf: Nectaries density per leaf ranged from
cultivars of cotton viz., RH-510, CIM-1100, PB-899, 1.00 on FH-146 to 3.00 on CIM-1100. All the other tested
FH-324, Lalazar and FH-146 were used under glass house cultivars of cotton possessed intermediate levels of
conditions. nectarines per leaf.

Assessment of Insect Pest Population on Tested Gossypol Glands (cm ): Number of gossypol glands per
Cultivars of Cotton Grown under Glass House: square  centimeter  ranged  from  21.0  on  FH-lalazar to
Population  of insect pest was observed on per leaf basis. 31.0 of FH-324. All the tested cultivars of cotton had
The data recorded was subjected to statistical analysis by statistically non significant response for gossypol glands.
using Statistica 5.1 and means were compared by Tuckey
HSD Test. pH of Leaf: The pH ranged from 6.51 to 7.22 that were also

Analysis of Morphological Traits: Following
morphological traits were observed: Insect Pest Density per Leaf: Insect pest population per

Plant height (cm) Jassid, thrips and whitefly were more abundant on Non bt
Leaf area (cm ) variety CIM-496 as compared with other tested cultivars2

Nectries, of cotton. Bt cultivars of cotton behaved similar response
Number of gossypol glands toward insect pest population.
Trichome density 
pH Correlation Between Morphological Traits and Insect

Correlation Studies: Data regarding morphological traits morphological traits viz., plant height, intermodal distance,
and insect pest was correlated to find out the association leaf area, nectaries, gossypol glands and pH were kept as
of morphological traits imparting resistance toward the independent parameters but insect pest populations kept
tested insect pest of cotton. as dependent to determine the effect of morphological

RESULTS coefficient values are given in Table 2. It is evident from

The results revealed that insect pest populations thrips but positive on whitefly and jassid, Intermodal
varied significantly with respect to morphological  traits distance caused positive effect on thrips but negative on
of the tested cultivars of cotton. The results further whitefly and jassid. Leaf area and nectarines exerted
explained that plant height, leaf area and trichome density positive impact on thrips, whitefly and jassid density.
differed significantly from each other however nectarines, Gossypol glands had negative effect on whitefly, jassid
gossypol gland and pH did not varied significantly among and on thrips. pH exerted positive effect on thrips and
the tested cultivars of cotton. jassid but induced negative effect on whitefly, however

Plant  Height   (cm):   Mean   comparison   by  using but positive effect on whitefly. 
Tucky HSD Test at P<0.05 is shown in Table 1. It is
evident from the results that plant height of tested DISCUSSION
cultivars of cotton ranged from 43cm to 75cm, the
maximum  plant  height was obtained with PB- 899, Painter [15] emphasized the need to identify the
followed by RH-510, while the minimum was observed sources of resistance to the target pests, followed by
with FH-146, followed by FH-Lalazar, CIM-1100 and identification of physico-chemical factors involved in host
FH-324. selection process by the insect both for oviposition and

Leaf Area (cm ): Mean comparison results in Table 1 traits in cotton such as frego bract, nectariless, okra leaf,2

indicated that leaf area ranged from 28.6 to 89.2 cm , where trichomes and gossypol glands etc., which are naturally2

the minimum leaf area was obtained with RH-510 and the occurring [4, 13]. These qualities make the cotton plant as
maximum was observed with PB-899. All the other resistance host to insect pests, by suppressing the pest
cultivars showed intermediate range of leaf area. population [18].

2

statistically similar with each other.

leaf was statistically different from each other, however,

Pest Density: Correlation coefficient values between

traits toward insect pest population. Correlation

the results that plant height exerted negative effect on

trichomes had negative effect both on jassid and thrips

feeding [13]. There are many pest resistant morphological
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Table 1: Comparison of Means regarding morphological traits and insect pest population
Genotypes Plant height (cm) Nectaries/leaf Gossypol/(cm ) pH Internod (cm) Jassid/leaf Whitefly/leaf Thrips/leaf Leafarea (cm )2 2

RH-510 75.0 a 1.66b 24.0b 6.51a 3.67ab 1.16ab 6.6b 8.7b 28.6 b
CIM-1100 49.8 b 3.00a 30.3b 6.75a 2.16 a 3.00a 11.3a 17.3a 34.7b
PB-899 75.3 a 2.33ab 24.6b 7.04a 3.33 ab 2.0ab 7.8ab 10.3b 89.2a
FH-324 55.3 ab 2.33ab 31.0b 6.65a 5.0 a 2.03ab 7.7b 8.3b 69.0 ab
FH-Lalazar 48.0 ab 1.66b 21.0b 7.22a 1.67 b 1.33ab 7.8ab 10.0b 57.6 ab
FH-146 43.0 b 1.0 b 29.3b 6.74 a 2.16 b 1.0b 7.0b 8.0b 36.1 b
Variety P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05 P<0.05

Table 3: Correlation between independent morphological traits of cotton and density dependent insect pest population
Insect Pest Plant Height Internode Leaf area Nectaries Gossypol Trichome pH
Thrips -0.09 0.38 -0.21 0.40 0.25 -0.56 0.13
Whitefly 0.10 -0.15 0.11 0.50 -0.46 0.44 -0.09
Jassid 0.03 -0.009 0.080 0.39 -0.52 -0.17 0.07
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